Mutations in beta-actin: influence on polymer formation and on interactions with myosin and profilin.
Two beta-actin mutants, one with proline 38 replaced with alanine (P38A) and the other with cysteine-374 replaced with serine (C374S), as well as the wild-type beta-actin, were expressed in the yeast, S. cerevisiae, purified to homogeneity, and analyzed in vitro for polymerizability and interaction with DNase I, myosin, and profilin. Both mutations interfered with the polymerization of the actin, and with its interaction with myosin. The C374S mutation had the most pronounced effect; it reduced the polymerizability of the actin, abolished its binding to profilin, and filaments containing this mutation moved at reduced rates in the in vitro 'motility assay'. The ATPase activity measured in solutions containing myosin subfragment 1 was similar for both the mutant and wild-type actins.